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Injury to the carotid artery as a consequence of
blunt trauma is a rare occurrence. When it does
occur such damage is associated with profound
morbidity and a significant mortality rate.8,13 Stan-
dard treatment modalities range from a conserva-
tive approach with anticoagulation and observation
to aggressive surgical management. This case report
details an alternative approach using an endolum-
inal stent graft to successfully exclude a damaged
right common carotid artery and associated large
pseudoaneurysm. Endoluminal stents appear to be
effective and safe in the treatment of blunt carotid
artery injuries with good short-term prognosis.12* Corresponding author. Tel.: +61 3 9276 3386;
fax: +61 3 9276 3804.
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A 48-year-old male was admitted to the Department
of Trauma Surgery at The Alfred hospital after hav-
ing been involved in a high speed motor vehicle
crash. He was the driver of a small car that collided
with the rear of a truck whose brakes had locked. He
was not been wearing a seatbelt but had a Glasgow
Coma Scale of 15 on admission and was haemody-
namically stable. Clinical assessment was per-
formed according to the advanced trauma life
support (ATLS)TM guidelines. The patient had multi-
ple injuries. The computed tomography (CT) scans
of his head and neck revealed a 10 mm haemorrha-
gic contusion in the left frontal lobe of his brain and
a subluxation of C3/C4 and C4/C5 facet joints of his
cervical spine as well as an undisplaced fracture of
the superior and inferior facets of C4. He also
sustained a midline mandibular fracture, a right-
sided pneumothorax, an undisplaced ulnar shaft
fracture and comminuted fractures of the distal
third of his tibia and fibula.se.
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and possible steering wheel impact, as the patient
was found unrestrained, CT scans of the patient’s
thorax were performed according to our traumatic
aortic injury protocol. This demonstrated a haema-
toma in his superior mediastinum, which extended
from themedial aspect of the aortic arch to the right
paratracheal area. A linear hypodensity in the right
carotid artery with the appearance of a double
barrel lumen (Fig. 1, shown with an arrow), was
strongly suggestive of a dissection of his right com-
mon carotid artery. A duplex scan of the right
common carotid was performed immediately after
the CT to further visualise the suspicious abnorm-
ality in the carotid artery. This confirmed a 24 
10 mm false aneurysm with a clearly visible intimal
flap approximately 3 cm proximal to the bifurca-
tion. Turbulent flow was evident in the false lumen
(Fig. 2). A thorough neurological examination did
not reveal any neurological deficits.
The patient’s pneumothorax was drained and his
cervical fractures were stabilised with a halo thor-
acic brace prior to the treatment of any other
injuries. Extensive planning with the treating sur-
gical and medical units and the necessity of order-
ing the stent required for the procedure resulted in
a delay of 36 h post injury before definitive man-
agement of his carotid pseudoaneurysm. In the
interim period, the undisplaced ulnar fracture
was treated conservatively in a plaster cast and
his distal tibia and fibula fractures were stabilised
initially in plaster casts. This was followed by openFigure 1 CT scan demonstrating an abnormreduction and internal fixation approximately 1
week after presentation, after the swelling had
subsided.Technique of endoluminal stenting
Due to the injury pattern and management of coex-
isting injuries as well as the extent and location of
the carotid injury and the availability of the endo-
vascular stenting technique at our hospital, it was
decided that an endovascular repair to the carotid
artery was a suitable approach. Formal consent was
obtained from the patient and the procedure was
performed in the angiography suite under general
anaesthesia prior to the internal fixation of his long
bone fractures. No systemic heparin was given as his
frontal lobe contusion imposed an increased risk of
further intracerebral bleeding.
Selective carotid angiography was performed via
the placement of a diagnostic catheter in left com-
mon femoral artery using a 5F sheath. This con-
firmed a partial disruption of the posteromedial
aspect of the right common carotid artery wall with
the development of a false aneurysm (Fig. 3).
Percutaneous access was established via the
patient’s right femoral artery for the stenting
sheath. The diagnostic catheter was advanced to
the right brachiocephalic artery and left in situ for
the duration of the procedure for further angio-
graphic evaluations prior to and after stent deploy-
ment.ality of the right common carotid artery.
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Figure 2 Duplex Doppler demonstrating flow entering a false aneurysm of the mid common carotid artery.To cross the false aneurysm opening a 0.035-inch
angled glide wire was used and placed in the right
distal common carotid artery. The diameter of the
common carotid artery was measured at 10 mm
using a radio-opaque ruler and measuring software.
The length of the false aneurysm was approximately
24 mm. A deliberately oversized Wallgraft1 (Boston
Scientific, Watertown, MA, USA) endoluminal stent
graft in relation to the vessel diameter was selected
(12 mm  37 mm) to achieve a good seal.Figure 3 Pre-deployment angiogram showing the false anePrior to deployment of the stent, an angiogram
was performed through the right brachiocephalic
artery. The endoluminal stent was introduced via
the right groin through a 12F sheath. The deploy-
ment was uneventful with good positioning and
exclusion of the false aneurysm (Fig. 4).
A slight late blush was noted entering the aneur-
ysm sac, which was most likely due to transient
porosity of the graft material. After the stent
implantation operation, when the patient was fullyurysm in relation to the first rib at the base of the neck.
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Figure 4 Completion angiogram showing covered stent sealing the carotid disruption.awake, he was clinically assessed and no neurolo-
gical deficit was noted. The patient remained in
intensive care for 3 days. A follow up duplex scan
performed 4 months later, confirmed a complete
seal of the vessel with the stent fully patent.Discussion
Injury to the common carotid artery after blunt
trauma is rare with an estimated incidence of
between 0.08 and 0.33%.8,13 The literature does,
however, suggest that a large number of asympto-
matic injuries may be undiagnosed. The morbidity
after symptomatic carotid artery injuries has been
reported to be as high as 80% with a mortality of up
to 40%. Furthermore, 40—45% of the survivors will
have a degree of neurological deficit with serious
associated social and workplace reintegration
sequelae.17,18
To avoid the potentially devastating conse-
quences of missed carotid injuries one should main-
tain a high index of suspicion when evaluating
patients with multiple trauma and head injuries,
with and without cervical or facial fractures.8 Car-
otid artery injuries also need to be excluded in
patients with monoparesis or hemiparesis with a
normal mental state, in patients with severe cervi-
cal trauma, in those patients with a base of skull
fracture and a normal mental state18 and in situa-
tions where a patient displays neurological deficits,
which are incompatible with CT findings. A carefulneurological examination is hence mandatory in all
patients with possible head or neck trauma.
Presentation and diagnosis of carotid artery inju-
ries may be delayed. Intimal disruption with exten-
sion into the media can cause luminal compromise
and result in thrombus formation. A pseudoaneur-
ysm results with extension of this process into the
adventitia.19 Carotid injury may consequently pre-
sent as intimal dissection, pseudoaneurysm forma-
tion, vessel thrombosis, carotid cavernous fistula
and artery transection.19
Direct blunt trauma, perhaps from the steering
wheel, was the most likely mechanism of the com-
mon carotid pseudoaneurysm in this patient. It was,
however, also hypothesised that there may have
been a dislocation of the right temporo-mandibular
joint, which spontaneously reduced. This could have
pinched or trapped the carotid artery but is unlikely
with the location of this man’s injury. With signifi-
cant rotation and flexion of the neck it may also
have been possible to entrap the carotid artery
between mandible and transverse process or rota-
tion and extension of the neck may have produced
impaction of the common carotid artery into the
transverse process medially. Distraction forces on
the carotid artery with extreme left lateral flexion
may also have contributed to this injury.
The treatment modalities for carotid artery inju-
ries range from anticoagulation and conservative
management to a variety of surgical options. These
include resection followed by end-to-end anasto-
mosis, resection with interposition graft, extracra-
nial to intracranial bypass and embolisation.
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and the patient would then rely on an intact Circle
of Willis for cerebral perfusion.
Treatment options for blunt carotid injuries
should, however, now also include endoluminal
repair, which supplements and offers an alternative
to the traditional approach of open surgical repair.
There are some 33 reported cases in the literature
of endovascular stenting placements in blunt extra-
cranial carotid injuries.1—7,9—11,14—16,20—24 First
reports suggest that the risks and associated mor-
bidity is significantly reduced when compared to
direct surgical repair, largely due to gaining remote
access to the injury with the endoluminal
approach.25 Endovascular techniques to repair
blunt carotid artery trauma are a very new treat-
ment modality and may still be regarded as an
evolving field.
In comparison to the conventional operative
repair, which requires adequate exposure of the
area proximal and distal to the pseudoaneurysm,
the associated risks of endoluminal stenting are
substantially reduced. Furthermore, in patients
with multiple trauma the open operative treatment
option might be impossible due to coexisting
injuries. In this case report extensive cervical inju-
ries made positioning of the patient extremely dif-
ficult due to the halo thoracic brace, which was
positioned prior to the treatment of his carotid
artery injury.
Despite the promising results of endoluminal
stenting thus far, one must remember that the
long-term consequences of placing stents in young
patients are not yet known.25 No randomised con-
trolled prospective or longitudinal follow up study
comparing endoluminal treatments with conven-
tional surgical procedures has been published to
date.
The endovascular approach in our patient was
chosen for several reasons. Firstly, a potential diffi-
culty existed in gaining proximal control of the
carotid artery. The patient’s coexisting injuries, in
particular the fracture-dislocations of the cervical
spine, which necessitated the application of a halo-
thoracic brace for stabilisation prior to addressing
the carotid injury, would have made surgical expo-
sure technically difficult without placing the patient
at increased risk of possible spinal cord injury.
Secondly, the patient also had a large false aneur-
ysm and a prominent neck haematoma, which would
have made open surgery technically more challen-
ging. Thirdly, an uncontaminated wound favours an
endoluminal stent procedure instead of an open
approach with a potential increased infection
risk. Finally, the patient was precluded from under-
going full anticoagulation with heparin or dextransulphate, which is generally standard in an open
surgical repair, due to the increased risk of intra-
cranial bleeding from his frontal cerebral contusion.
Cerebral protection was not used due to a low
theoretical risk of embolisation from the previously
healthy vessel and because with each passage of a
wire or device across the lesion there was an
increased risk of complete disruption of the carotid
artery wall. This would have constituted a surgical
emergency.
In regard to choice of anaesthetic modality,
regional anaesthesia has the theoretical advantage
of facilitating an awake and cooperative patient in
whom one could rapidly detect any new neurological
deficits. This patient was, however, already sedated
in the Intensive Care Unit. The anaesthetic team felt
that the patient would be at risk for sudden intrao-
perative movement, hypoventilation and raised
intracranial pressure with a regional anaesthetic
and instead opted for general anaesthesia to pro-
vide a motionless patient with a controlled airway
and adequate ventilation.Conclusion
The devastating consequences of a missed
carotid artery injury can be diminished if one
maintains a high index of suspicion for possible
carotid artery injuries in patients with multiple
traumatic injuries. A thorough clinical and in parti-
cular neurological examination is mandatory in
these patients and availability of CT angiography
and duplex sonography should detect injuries that
may otherwise be missed. The availability of endo-
vascular stenting adds a promising new technique to
the treatment options for blunt carotid injuries and
may offer a lower risk of complications when com-
pared with operative intervention or long-term
anticoagulation. Since endoluminal stenting is a
relatively new technique long-term follow up of
its benefits and complications will ultimately deter-
mine its place in the management of carotid artery
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